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Abstract

Taiwan is surrounded by the ocean on all sides, and emerging
contaminants (ECs) emitted from human activities enter the adjacent
marine areas, causing ecological harm to the marine environment and
indirectly affecting human health and the acquisition of marine resources.
With the advancement of trace analysis techniques and the development of
toxicity tests, the international community has increasingly expressed
concerns about the distribution of ECs in the environmental ecosystem and
the associated risks to health. Some of these ECs have been progressively
incorporated into governmental regulations. This study investigates and
analyzes the distribution of organophosphate esters (OPEs) and
microplastics (MPs), among other ECs, in the Tamsui River and the
adjacent marine areas near estuaries. The research includes risk
assessments and aims to provide data for relevant government agencies
involved in maritime affairs to formulate future policies.

The research results on OPEs indicate that the dissolved concentration
is higher and constitutes the main contributing source, with concentrations
from 0.38 to 1,652.2 ng/L. The concentration of particle from 0.83 to 109.1
ng/L, with the lowest values observed in the upstream of the Tamsui River
(TS0). Chlorinated OPEs are identified as the predominant species in both
the dissolved and particle of OPEs, maybe attributed to the longer
persistence and sources of chlorinated OPEs in the environment. In terms
of total OPEs concentration (sum of particle and dissolved), the
downstream sampling point TS4 exhibits the lowest OPEs concentration,
possibly due to its proximity to the estuary, resulting in a lower total OPEs
concentration, consistent with other relevant research results. During the
flood season from July to September, higher OPEs concentrations are

observed at downstream TS4, indicating a potential influence from



typhoons and rainfall during Taiwan's summer, leading to the washout of
pollutants downstream. Another possible factor is the increased tourism
and activities during the summer, contributing to elevated OPEs
concentrations. Additionally, when compared to research results from
other countries, the OPEs concentrations in this study fall within the
intermediate range, showing no significant variations in high
concentrations. The risk assessment results also indicate a lack of
significant risk (RQ < 0.1), aligning with the findings of this study.
Analysis of MPs in the water, it was observed that plastic particles
were present at all sampling, with concentrations from 22 to 46 items/L.
The average concentration was determined to be 31 = 1.04 items/L. The
variation in MPs concentrations may be associated with factors such as
rainfall, human activities, and land use. Downstream TS4 exhibited a lower
concentration of MPs compared to other sampling, possibly due to a more
pronounced dilution effect from seawater in the estuarine area. During the
flood season in July and August, TS4 showed higher MPs concentrations
compared to other sampling points, suggesting a potential correlation with
the factors influencing OPEs. Observations of the characteristics of MPs,
including shape, size, and color, revealed that fragments were the
predominant type, with sizes ranging mainly from 51 to 100 pm, and

transparent or white as the primary colors.

Keywords : Human activity, Tamsui River, Emerging contaminants,

Organophosphate esters (OPEs), Microplastics (MPs)
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BT EES > ~ L Ko~ B3] OPEs > F]t ifd - &9
ARKAR STy £ T4 OPEs &2 i% 2 B 57 M > 715 OPEs 5 %
$h3E 5 R AR S b R TR RSR G ¢ F RR o 4
frdz g g o) 20k s 0 RPp R T PP B AERE o OPEs 1 &
AR F Mo Az g A P L OPEs 325 B+ 18
ST R ARPIEE T AP 4 7 B ARG el T4 s 7 (Lvetal,,
2022) o
213 23pF "¢ 3 BB s (OPEs)F 3

% 2 5 23R AR RRITIFEFAR L5 OPEs KT o 235 3
OPEs thif s oo 1t S BB K S L 5%+ ng/L # % >3 ¢ TCPP~
TBEP ~ TCEP 4= TBP &_3 & -7 OPEs

B8 5@ BISA S 40 ~ 3@ "-RE 12467 WAE £ 04>
#H ¢ TCPP ~ TCEP = TPPO(- #& & = ¢ ¥ 4 synthetic intermediate)¥_
R AR E Ry Bt HERTF AV R
([TCPP]+[TCEP]+[TDCPP]) it %, £ 66.2%~99.7% * L ¥3 91.1% - &%
& OPEs & » £ @in¥ TCPP{rTCEP 3 £ 5 %% » HER | A\ 2
% 2_{e([TCPPH[TCEP])# ] 5 65.8%~99.2% ¥ #2 3 89.3% (Wang et
al.,,2015) - 22— 7 5 EIpiz W 7 % % - k(Wangetal., 2014a) - i&+#

<k

it jF 1% TCPP v TCEP &_% i Bifikfi e fid ¥ L te - £ 2
ool Hok ¢ EERA f# 9(Reemtsma et al., 2008) TDCPP ~TiBP~TBP~
TBEP 4r THP the BER T it K P 7T 3%%5 44 2 4 S R4 BB
iR i ¥ e LA {5 o 48 2. > TPeP ~ TEHP ~ TPP 4v TCP #+ %
BoiP o HRRIT AR R B LS A HRRIT] o 2k OPEs i07 e #0507 R
FE T P RR L B d 0 RS BB R Rk
LA L IR 2 Aok G L R o

11



% 2 23 "¢ ey WEHEF (OPES) 3 $10t ik

River Location TCPP TCEP TDCPP TiBP TBP TBEP TPP TPPO Ref.
40k E& 0 oeg <LOD- <LOD- <LOD <LOD- <LOD- <LOD (Wangetal,
pi b 44 218 -81 47 16 -5852 2015)

) 3 150-  220- (Wang et al.,
kT W 1150 1160 n.a. n.a. n.a. n.a. n.a n.a. 2014b)
- ¢ R 38- (Wang et al
N~ e - - - - - ”
i g 5-190 3700 2-46 n.a 87-960  5-310  5-65 n.a 2011)
- <LOD- <LOD- (Bollmann et
pi 4% - - - - -
AR L 40-250 5-20 n.a 10-50 2-8 20 4 10-40 al., 2012)
s - (Bollmann et
R P e 75-160  12-25 n.a. 17-84 6-28 28-54 1-2 al, 2012)
(Quednow
4igsn @ <LOD- <LOD- <LOD- = <LOD- <LOD- . i and
e 2914 557 1284 ' 3889 1773 ‘ ' Piittmann,
2008)
R - 113- 119- (Cristale et
7k - -
< | 26,050 316 62-149 n.a na n.a 6-22 n.a al., 2013c)
g R (Cristale et
< | 4821 181 49 n.a n.a n.a 17 n.a al., 2013b)
e #r [ _
S o <LOD- <LOD- <LOD- <LOD- <LOD- <LOD- <LOD- (Cristale et
2 7 o 317 n.a.
1800 330 200 1200 370 4600 18 al., 2013a)
e j\ ®
R T
Z ER _ ) (Martinez-
P gugl 33170 13130 FOPT a0 204110 24500 “FOP na Carballo et
n 19 10
al., 2007)
I - (Kim et al.,
- ix K] n.a 42 n.a n.a n.a n.a n.a n.a 2007)
Py g .o (Haggard et
g 3 F na.  48-700 n.a. na. 31560 n.a. n.a n.a. al.. 2006)
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1 D

5 TPPO
1Rk =Tce
. n PP
i = TEHP

TPeP
B THP
TBEP

THP

B TiBP
u TDCPP
B TCEP

- mTCPP

3.Biliu River

1.¥alu River
Dayang River

I6 Jiyun River e

17.Chaobai River

18 Yongdingxm River
6. Weihe River

39, Jiche River

41t Jiahe River

37 Jinola River
38, Wanghe River

22.Ziva River
23 Beipai River
33.Mihe River
4. Bailang River
35 Yuhe River

24 Muanhui River

5.Daliao River
25 Fhangweixin River

6. Liaohe River
7.Daling River

8. Xiaoling River
31.Zimai River

1%, Haihe River
26.Majia River

27 Tuhai River
28 Chache River
29 Yellow River
30, Guangli River
32 Xiaoging River

b [ulivjian River

i1.Daihe River
21.Dagupaiwu River

= - (Y] % un

F F 2 3 B

I E— — E— —
4. Fuzhou River

% Lingu Fiver : : :

1. Tanghe River : )

12, Yamzhe iy er | ——

14 Xiaoginglong River __I__

15, Doube River

.,
13.Luanhe River

Bl 8¢ B> 40iERin? 12/ OPFRER T & &

R R LR I LR SRR M B S T A
4k %G ¢ E B 6 48 OPEsS(TCEP ~ TCPP ~ TDCPP
TBEP ~ TPhP ~TnBP)* *t 3= fp k2 4 Hrend fih % 2 ¥ 25 ¢ 3 (a)
B IS RO Bk YEE K w8 A(O)AEIE A
% 4edk 3 %957 > = 4 $ 3 TCEP ~ TCPP ~ TDCPP - TBEP r

J

TnBP :7RQ #5473t 0.1> % & RQ &4 % 5 0.00142+0.09351+0.04267+
0.00122 4= 0.03655 © i it 5 % £ P » i3 5 f8 OPEs ¥/ p -k 4 5 ¥
CSREAFEY ER - B PR U AP o BPT RaRF S

#ipfoie on? LR ] TPhP Ap M @ A 3 5%(0.1 <RQ<1.0) -
BB LG REIPPN Bipfeie i ? & TCEP ~ TCPP ~
TDCPP ~ TBEP {r TnBP Ap M civk 2 2 3 &€ <~ b ' o @ » L
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STy % AP OPEs w2 3¢ L3 4 % % 2(Sundkvist et al.,
2010) o Fpt > R e ip A FFE Y OPEs 27 L iF>» 987 0
{4e 0 Rt 85 A RA BB Y ahd s (8% 2 H o

% 3-k2 2 F ik ' F #(RQ) (Truong et al., 2023)

Risk quotiens (RQs) for the aquatic organism.

Compound Species L(E) PNEC RQs
C50 (ng/L)
(mg/L)
TCEP Algae (Scenedesmus 51 51,000 0-0.00142
subspicatus)
Crustacean (Daphnia 330 333,000 0-0.00022
magna)
Fish (Carassius auratus) 90 90,000 0-0.00080
TCPP Algae (Scenedesmus 45 45,000 0.00285-0.06234
subspicatus)
Crustacean (Daphnia 91 91,000 0.00141-0.03083
magna)
Fish (Poecilia reticulata) 30 30,000 0-0.09351
TDCPP Algae 39 39,000 0-0.00131
(Pseudokirchneriella
subcapitata)
Crustacean (Daphnia 4.2 4200 0-0.01219
magna)
Fish (Oncorhynchus g M 1200 0-0.04267
mykiss)
Fish (Carassius auratus) =1 5100 0-0.01004
TPhP Algae (Scenedesmus 0.5 500 0-0.3057
subspicatus)
Crustacean (Daphnia o | 1100 0-0.13895
magna)
Fish (Carassius auratus) 0.7 700 0-0.21836
Fish (Oncorhynchus 0.42 420 0-0.36393
mykiss)
TBEP Algae (Scenedesmus subspicatus)
Crustacean (Daphnia 75 75,000 0-0.00122
magna)
TBP Green algae (Chlorella 10 10,000 0-0.00402
emersonii)
Green algae r B | 1100 0-0.03655
(Scenedesmus
subspicatus)
Brine shrimp (Artemia 54.6 54,600 0-0.00074
salina)
Water flea (Daphnia > i | 2100 0-0.01914
magna)
Zebra danio(Danio 11.4 11,400 0-0.00353
rerio)
Goldfish (Carassius 8.8 8800 0-0.00457

auratus)
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2.2 R B} (Microplastics, MPs)

g & R A 2 T & 0 4T ¥ % (Microplastics, MPs)— 4k

% B 3Y 1 um-5 mm 7% ¥ F’?"ﬁv%’ﬂ‘iﬁﬁ‘_'}%?lum’ﬁ”‘#ﬁfﬁlﬁ;

& 7 oF M % (Nanoplastics, NPs) » & ¥ & 5 7 4%k 87| @ &8
(Fragment) ~ % ‘& (Fiber) ~ & % (Film)

Py

(Microbeads) ° ¥ P& % B £17% Fo > TR PR ¥ LR A G AR Ko R

- 4 i % % (Foam) v 4 3k

PR rd AP A5 0 [0 Smm R AR Bl4e
SR E AR FRA R Ak B H RS R R
R F T (do g St R Bed BT B) AR

RS A 2 M bil4e R R 2 F R E e s £ (Rillig 2012,

Surya Singh 2022) -

F- i A AR g dl ¥ LR 2 A A
BlE R @R R e FPE) R F - e - m(PED) » K
% (PS) ~ & ¢ H(PVC) > 1% ik 4% chE fipi%R4% A2 (Nylon / PA) »
AR LB AR CEYPLEfA I AR AP EET RS
(medpartner2018) o FLATE-K ~ G -~ 2~ X 5 ~ F Lo~ R B E
A R(e RBAELE Ko R ROk Rk 2 TR T RN U P S

Kpipindoipide B h? R R T RE oA fodh a i i
F oAl B AT B o AR LR T R B e vhi
2

AR R Rl & Bl BRRA DR AR ]

(Andrady, 2017 ; Gaibor et al., 2020) > @ 4 3 A7 it 82 A 5 g2 i

%*ﬂﬁ¢%°$ﬁ&aﬁ@&ﬁ@ﬁ(mwwmmhmmng,

ERFFR DR T BB T AR IFRY 2 f ¥ - AT R
% 54 fo R & (Pohl et al., 2020) > & ® ¥ it £k ¥ A4 ki
L2 -
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AR AR LA RAE RS ARTHEFLRE LA TR
B HRHITINRAE REAKEEF R E O R FE T ME YRS
75 H oo ZPE"FK’HJLJ\_I S S F'&/)spiﬁ#p L
LA RERE LR A Aok B AT Y ok SR T

X RFEEDRE R R E SEF PR e R

o

4= ¢ % # (Capparelli, 2021)

- AR R bt éiiﬁgﬁ%$+ﬁ#o%W{ﬁ%$

B AR AT T Ik R MOP R IR B F L Bk TR eI
dind BRERGRRE CEF KT TE MY BEREFR > T 0

# BOD ~ DO ~ TN 4v TP 7 % ¥ B % (Kataoka, 2019) o % %k &
BA LR D N E SR 5 R SO ke
4 & 1% e 15 (. (Borah and Bera, 2004) ©
2.2.1 kiR
%«@ﬂ&\%ﬂf%&m\%%%%%ﬂ~¢é%@~%%~
MES I B RREEPORY AL RNREY TR BEDRR T
2xig j& 4o (Maes, Van der Meulen et al. 2017 » {7 sefadk %% 2018) :

2.3 R~ . @ﬁrﬁ«»]z@ﬁ_d DR E BAEERE Y o

31N R FRE ARG ORAER R T AL 2 A
o

4. Frs 1~ Ao "ﬁéﬁ’ AR S IR N £ ) L

5.4 BRI IAE

6. BB B BEALFRE S NF|TFREAARITFIRED o

7.

(de: ESEEAEFRE ~ A BT L 2 A E)FR
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et B3 8 9% RULERL L JIL AL F A
JL W Feil » A% (Harris, Gilletal. 2021) © 199547 3 # R > 5377 %
BROLE-FELZ R ASBEFTE L RE IR 758

RORTRIE W AP R 0 BB A (275 4% F(Kunz, Schneider et al.

2023) -
222 MERRGAFLIEZR B ]

A B B T iR JS A & & 5 = #é(Enyoh, Shafea et al.
2020) :

L&k & G0k © 8 AN § ] MRS 5 Rk A o
B AL o 4T B R R

2. W DEACE T Y

rE AR R BBE SR IES TR RES -

w=d v ﬁg’g)\wi'vl,"« e o H

w b 7

2
_‘_,It

3. A BB AT A€ R R GlhoRiE B~ 4 & T AT
S

KB GZIA- A S8k ER 1 R RHEL &
=% #7 7 #7(German Federal Institute for Risk Assessment) 73R 2, > iz i
Gyterr it d 2 WSRO H K R A Tum o B ¥ @
ART o REBEAF T R TEEEY R SL FET P (The
German Federal Institute for Risk Assessment 2019) o £2 jic*® %2 4p B a8
NS Y L PR B .Y E L RS 20 C T
B~ B e BCAIRBE P STt B ) R T e U Ay
BEenpicd o 2 LS A Vo R ROpAE P 5 e fEd o
- $% % (Geneva:World Health Organization 2019) -

WRMERAET > MEEFAPHRA DA G ff o~ R Ek
M)yfed o 3 G endif » 22 F 3 WEFLPF 2 RBTRE S
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blhe Do R~ 4 AT 4805 A 4 (POPs) ~ k> 4 5(PAHs) ~ 7 &
BWE B AN FAC FRCEHEFFAZ G =DODD) 1 B F
I 7k fi= (Athapaththu, Thushari et al. 2020, Chen, Ju et al. 2020) -

e %5 # = § (Medical University of Vienna)#*i% 8 i 7 I+ B 7
R A LI EPNFF BRI AY F TR Y R
FoURe S fPEDfeRF (PP EEF A B LR T
L3

PHELPFHALE GRS (I TR | B 2020)
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S HEE
31 R

AokP A BD XBESRTREZ AR E R T REA S P
BER G159 22 in e FiE 2726 T3 225 SAE - e
ok R S

AT RBR P THFEFC L ANRET BREEEE
(TSO-TS4) > 4= 9~ 10 #75% » H ¢ TSO xR B30k Kip kbt 75 % 5
TSI Rtk d i g > ZAkP?P ~ BEPEZE TS2 kg
FASKRPR TR AATRIEFPRE MR KPS2Z =E 5 TS3 i
BLA 30k KPR > 2 ABPR 52 =8 ) TS4 B = fik
K TN AT 2E od PR RG] T OUE- HEFEEITRS

)4
Aok P EMER S EEE o

™ §
P LN
@ L EY
TS4 Sl
o
D
NER
@
P
""" Ao

G -

Gooale

B 9+ I HRE
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Bl 10 %57 F 4R R gk
32 B & E

3.2.1 R

- . 7 #¥Fkpk fig (Organophosphate esters, OPEs)

(- ) s ampA (0.7 um > 47 mm > Whatman )

(=) 2 33 -k : ELGAReservoir25Lwater purification systems ] 1% 2_ 2
Y

(=) ¢ f& e fig(ethyl acetate)ss £ &

(=) = % 7 “%(dichloromethane)# £ %

() &+ ¢ *2(n-hexane)s & &

(=) [ fit (acetone)? & &

(=) =8 &/ AR5

1. TEP-d15

2. TPrP-d21
3. TBP-d21

20



16.
17.
18.
19.
20.
21.
22.

4. TCEP-d12

5. TDCPP-d15

6. TPP-d15

7. TBEP-C13

(~)OPEs & 54~ f4_:

1. Triethyl phosphate (TEP)

. Tripropyl phosphate (TPrP)

. Tributyl Phosphate (TBP)

. tris(2-Chloroethyl) Phosphate (TCEP)

. tris(1-Chloro-2-propyl) Phosphate (TCPP)

. Tri (Chloropropyl)Phosphate (TCIPP)

. Tripentyl phosphate (TPeP)Standard (TPeP)
. tris(1,3-Dichloro-2-propyl) phosphate (TDCPP)
. tris(2-Butoxyethyl) Phosphate (TBEP)

10. Triphenyl Phosphate (TPhP)

11. 2-Ethylhexyl diphenyl phosphate (EDP)
12. tris(2-Ethylhexyl) Phosphate (TEHP)

13. Cresyl Diphenyl Phosphate (CDP)

14. Tri-o-cresyl Phosphate(o-TCP)

15. Tri-m-cresyl Phosphate (m-TCP)

O 0 3 O hn B~ W

Tricresyl phosphate (mixture of isomers) (TCP)
Bisphenol Abis (diphenyl phosphate) (BPDP)
Tri-p-cresyl Phosphate(p-TCP)
tris(2-Isopropylphenyl) Phosphate (TiPPP)
Isodecyl Diphenyl Phosphate (IDDP)
Trimethyl Phosphate (TMP)
tris(2-Chloropropyl)Phosphate (TCIPP I ik 47 )
= . He® ¥} (Microplastics, MPs)

21



(- )2 3+ -k ¢ ELGA Reservoir 25L water purification systems %] %

(2)2 4 #5 k

(= )i ¥ it 2 (Hydrogen peroxide) : 30%, Honeywell, U.S.A

(2 )% 1* 4 (Sodium chloride) : <100%, Honeywell, U.S.A

(I )7 44k " © 30mm, 47um, Circle

()7 44k Jg " 30mm, 25um, Circle

(<) 3= ¢ (Centrifuge Tube) : 50ml, Jet Biofol, China

322 AFRE

- . 7 1##Fkp& fig (Organophosphate esters, OPEs)

(- ) k4 § §if (ASPIRATOR, AS-3S)

(Z) RAFPEE

(2) # ¢ A ¥ % (Spire Mixer, 5100)

(z) Ap5e-A R

() F4p F 2~ = (")(OASIS HLB cartridges 200 mg, 6 mL; Waters,
Milford, MA)

(=) ¥ # *Xic & & (N2 Evaporator)

(=) F 40 K& 47 8 B3¢ F 3% &R (GC/MS-MS) : (GCMS-TQ8050NX)

(~) GC-MS p &1 5F & ¥o(Auto-sampler 7683 series)

= . He® ¥} (Microplastics, MPs)

(- ) k4 § §if (ASPIRATOR, AS-3S)

(C)RInEH

() &+ Aldg.s $#(KUBOTA-5200)

(2 ) 44 (DENG YUG, DO45)

() # 4 & Acat(OLYMPUS, CX31)

(=) & = F 4% o b 57k ¥ & (PerKin Elmer, Spotlight 200i)
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3.3 #% & R

B P AR L 2 B EFHE B -HFBRE I3 B
PR ORI S R RS P 2L A BT R 6 T2k tR o 0
PR REENATESAPERE S R 2 AR .
3.3.1 OPEs 3 & fJ2

A AT ARAe Bl 11 97 0 oK RS 1B L3 8 Mg M (glass fiber filters,
0.7um, 47mm, Whatman)i Jjg '/ » 35388 7% F 4 (TSS) » I & {7 F4p &
P FE % _OPEs e fA3%A o 5 L 5Bz & 0 &Y 4o » F ik

%% = (TBP-D21 ~ TDCPP-D15 4= TPP-D15) > Rt g * = 5 ¥

em

£

=i
OASIS HLB #1(200mg, 6mL ; Waters, Milford, MA)i& {7 SPE % B~ o %4
AP A 0 IR S iR SR R o R R R 1 £
EossBpiEe A sOmL oz F 9o e f(liD)RERRR
EEARFABRTEFD REBFPLEaaRhe » FHREER TiE(T
TRRRIESL SO AR A EmFRY 2 & 7 =% OASISHLB
#(200mg, 6mL, Waters, Milford, MA) e $:& {7 SPE % B~ o {975 Fi%
TR RNy R T EF I B iR ¥ 05mL ¢ e fiy
Bem(LD)ER S F e E TR 0 £ F AT E TS R
(GC/MS-MS) kit {7 4 47 o
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[ racetd | R

| GC-MS/MS 741 |

/;7«/ | a ) =
P sF) SR

Q
W11 4 AT A
3.3.2 MPs 53 52

KR4 18+ 4% 4% g A (30mm, 47um, Clrcle);ﬁd Kot F FF i
TilEp BRI M PEF R EPRERK A RART ST
Fd PP EERF)R 2T ARA O BRFRE AT ABFE I N
T3 50°Cevie g Hiz 24 ) PF > A e S BT R AR IR R R {rpF
¥ o

Beg Mt qa p BodN (S 0 i Y A SR AR ) f»'l",’f R E R
50mL 45 0 B FE T Ae > 30% H,00 frE R TR A 24 ) o i
Fit g s o AR FRYEBNBEEET T WAL F
¢EPRFS B M 0 A B R o (SR 7 4 4k g -(30mm,
25um, Circle)fe ki3 5 %I,FL PF iR T IR £
KATNEFH P BFL o MIE R A o e R T 2 A4S ¢
“,%Zi 50 mL 3o g poo I 7 e ¢ {rz it 4 (NaCl, 1.20g/mL)- k% % 2

2B 30 mL o SEf5 e o0 L P A3 s 0 2 2500 rpm A 10
P I GRIE N S N ) S S AR I R S
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A2 VER R REANF ER AT DHEER G R
AP ZT AR AFRFES NIRRT S o LR RZA
FoOWLMASmAr T F PSRRI AL 0 LB ITE o

RGO F B IREE RO B IY A F R P R S e
TR 2 F R REFERATH A o
3.4 32w

BB R REYR DT R AT REARY EF BHRSA  C
kRl mERE R T3 E R RE AR wTF o R i AR
PR AE AL R B R iR R & 5 TBP-d21 ~ TPP-d15
TDCPP-d15 > H 2% ¢ TBP-d21 7w J2 % 5 62% > TPP-d15 v o &
B %_88% » @ TDCPP-d15 shw f2 % £_114% o

F%G G A

AELEA LR RERT LF A ARSI REIRT AP Y
AR KREALY > F AP FHRTET - D F 0 AT MR T kKB
PHRAETLFENFTL o AT T 600mLMilli-Q 2 &3 ok o
ke R BRI AR T AL AT o
3.6 b '&:¥%ie

2Rk %%&®MQWMMR@é%ﬁﬂ%§%&@&%ﬁ%
T E B b kTR 0 KT 2 kB kB (Measured
environmental concentration, MEC)fe¥t 4 4 i = 3p ¥ & ik & 72 58
-k - (Predicted no effect concentration, PNEC) » 4r: LC50 (509% 2 # 5~
= AR FEER)EFFY AOERET R 3 E MEC/PNEC 2.+ i £

Sl ARG A HEE 7 B E(USEPA, 2017) -
HiB 8 CECs 2 b "7 o> 24730 B2 B0 h "G 3-8 o 5
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e T

RO — MEC
Q= PNEC
MEC & 5 | % chd < % # kB »PNEC 5 Bl hE cuk B &

RQIE<] 57 KELh% RQESIONA R T RLLD % o
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Bk 53t
4.1 OPEs
41.10PEs kB & #

AT Pz - AR ANRAE T B A2 kY OPEs kR 2
B ABAE RATKERFELES FARR A B E < fRIRBE 0
POERTR BRGNS MM N L P 7 I T kR
2 BB B AT B R RP D P SRR R

D A N LR %ﬁ*ﬁg&.ﬁ;;}%ﬁ%%&r% 4 ~
567897 o w ! 57 4 OPEs jk & (FEHAp+i% f240) 4 B
5 1.41-176130ng/L 2 fF = d B 121314~ 1516~ 17 7 5 i #5
FHHREEY A fE4p OPEs 3 213% % > 2 ¢ 3240 OPEs k& 2 1F 5
0.83 —109.1 ng/L » T ¥2k & % 7.51 £ 16.26 ng/L » ;% fi#4a OPEs ik &
# 8 5 038-16522ng/L > T35kR & 77.86 £319.85 ng/L > &~ »
1~ P R SRR R S AR5 R KR - 3 349 OPEs ik
Bofew T 0 02 TSA KGR A B B 5 B i 34 4p B EU02 TSO
A R EERM o @ Al OPEs kR (BERApH2 fEA)F ¢ 0 b A AR
iRl Fln OPEs k& % M3 H # plsk > 3 & R FIP & L% 5 T 4
Fdae > BRPIEFGSOPEs ERRNK > B Hwmy f kit %
WELE oA A4 V¥ TS4ehOPEsERE @ B 0125 % > ¥4 R
FF AT TAFRAPT TAERSEF PRI THE Y

DT R R FEGEESA PR  AFEFERS LD o
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% 4w % %3P OPEs kB

(ng/m?)
OPE TS0 TS1 TS2 TS3 TS4

i sEedp | aade | sEkde | apd | sk | apd | sk | s | sk | e
TEP 1.62 ND 1.96 ND 1.51 ND 1.60 ND 1.43 ND
TPrP ND ND ND ND ND ND ND ND ND ND
TBP 0.96 2.39 ND 4.84 ND 2.46 ND 3.15 ND 2.16
TCEP 7.36 ND 2.34 1.14 1.37 ND 1.51 1.05 ND 1.03
TCIPP 177.80 10.12 1652.16 109.13 1064.77 28.06 1581.99 21.80 &.52 9.28
TPeP ND ND ND ND ND ND ND ND ND ND
TDCPP 25.28 ND 8.75 ND 3.13 ND 5.07 ND 1.13 2.00
TBEP 13.38 4.56 7.44 7.97 17.51 6.35 11.81 10.69 9.99 13.86
TPhP 1.06 0.93 1.35 3.40 1.15 0.83 0.93 1.86 0.38 1.64
EDP 0.57 1.46 1.39 45.56 0.91 11.72 1.29 10.78 0.60 23.21
TEHP 4.12 4.79 &.17 9.35 10.46 8.35 2.48 9.99 1.73 2.80
CDP ND ND ND ND ND ND ND ND ND ND
o-TCP 1.78 ND ND 1.25 0.85 1.16 ND 1.68 ND ND
m-TCP 1.25 1.25 1.28 1.43 1.25 1.34 1.34 1.32 1.24 1.31
p-TCP 1.42 1.40 1.43 1.41 1.40 1.47 1.43 1.41 1.40 1.41
BPDP 1.26 1.26 1.26 1.27 1.26 1.28 1.26 1.30 1.25 1.29
TiPPP 0.73 ND ND 1.11 0.64 ND ND 1.32 0.90 ND
3'170PEs 238.6 28.2 1687.6 187.9 1106.2 63 1610.7 66.4 28.6 60
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% 57 % % 3# R OPEs BB

(ng/m?)
TS0 TS1 TS2 TS3 TS4
OPEs SRAR | RfA | SRR | Bk | iRdR | R | kA | A | MR | Bk
TEP ND 9.63 ND 8.78 ND 15.61 ND 1.58 ND 1.99
TPrP ND 0.31 ND ND ND 0.42 ND ND ND ND
TBP 2.99 10.10 1.43 3.03 1.88 6.60 2.12 1.59 2.52 1.32
TCEP ND 8.40 ND 3.89 ND 426 ND 1.30 ND ND
TCIPP 4.80 93.84 2.27 58.69 1.89 32.36 2.40 12.74 1.89 4.55
TPeP ND ND ND ND ND ND ND ND ND ND
TDCPP ND 11.45 ND 8.06 ND 6.26 ND 3.50 ND 0.51
TBEP ND 1.64 ND 1.37 0.84 1.34 ND ND ND ND
TPhP ND 0.54 ND 0.31 0.28 0.24 ND ND ND ND
EDP 1.87 0.52 28.29 0.39 16.57 0.26 19.50 0.22 16.63 0.19
TEHP 4.69 6.01 7.64 5.08 3.90 4.07 5.02 1.30 2.90 0.59
CDP ND ND ND ND ND ND ND ND ND ND
o-TCP ND ND 0.48 ND 0.68 ND 0.47 ND ND ND
m-TCP 1.04 0.60 0.69 0.65 0.60 0.63 0.65 0.59 0.60 0.60
p-TCP 0.46 0.41 0.43 0.41 0.42 0.43 0.43 0.41 0.41 0.41
BPDP ND ND ND ND ND ND ND ND ND ND
TiPPP ND 0.34 ND 1.01 ND ND ND ND ND ND
S170PEs 15.9 143.8 412 91.7 27.1 72.5 30.6 232 25 10.2
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% 6= 7 2 ¥#plx OPEs kB

(ng/m”)
OPE TS1 TS2 TS3 TS4

> FEHRAR | BARAR | JERAP | BFRAR | RERAR | BFEAR | AR | B fRAP
TEP ND ND ND ND ND ND ND ND
TPrP ND ND ND ND ND ND ND ND
TBP 3.45 1.20 9.52 4.22 1.46 5.17 1.65 0.30
TCEP ND 0.88 ND 0.99 ND 2.07 ND 0.70

TCIPP 7.46 50.74 10.41 17.94 1.63 22.40 6.01 1577.19
TPeP ND ND ND ND ND ND ND ND
TDCPP 1.79 3.50 ND 3.90 ND 4.56 ND 4.67
TBEP ND 0.56 ND ND 9.78 1.12 ND ND
TPhP 2.49 1.16 ND ND ND 0.35 ND ND
EDP 3.51 57.61 10.94 ND 0.86 ND 0.75 ND
TEHP 22.76 1.96 17.99 3.78 2.84 2.26 2.31 0.53
CDhP ND ND ND ND ND ND ND ND
o-TCP 1.63 ND 3.69 ND ND 0.45 ND ND
m-TCP 2.40 0.59 2.35 0.60 0.60 0.58 0.59 0.59
p-TCP 1.65 042 1.64 041 041 0.41 0.41 041
BPDP ND ND ND ND ND ND ND ND
TiPPP 1.09 ND ND ND ND ND ND ND

3'170PEs 48.2 118.6 56.6 31.8 17.6 39.4 11.7 1584.4
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% T N8 2 3R¥PIHE OPEs kB

(ng/m?)
OPE TS0 TS1 TS2 TS3 TS4
> RERAR | BRI | RERAR | BfEAR | REAAR | BfEA | 3ERAR | BfEAR | REAAR | B fEAP

TEP ND ND 2.80 ND 2.19 ND 8.82 ND 2.90 ND
TPrP ND ND ND ND ND ND 0.58 ND ND ND
TBP ND 0.52 0.98 0.62 2.63 0.86 2.98 0.63 1.49 ND
TCEP 2.31 1.50 1.65 1.34 1.89 1.40 1.53 1.49 2.54 1.42
TCIPP 1147.83 5.17 1211.45 1.71 49.78 0.87 3.22 0.86 56.09 0.95
TPeP ND ND ND ND ND ND ND ND ND ND
TDCPP 5.23 ND 1.45 ND 1.52 ND ND ND 1.21 ND
TBEP ND ND ND ND ND ND ND ND ND ND
TPhP 1.22 0.76 1.42 0.63 0.90 0.67 0.53 0.76 6.94 0.69
EDP 0.39 0.61 0.40 041 ND 0.44 ND 0.47 041 0.43
TEHP ND 0.60 ND ND ND ND ND ND ND ND
CDhP ND 1.01 ND 1.66 ND 1.17 ND 1.02 ND ND
o-TCP ND ND ND ND ND ND ND ND ND ND
m-TCP 0.34 0.39 ND 0.35 0.34 0.35 ND 0.34 0.34 ND
p-TCP ND ND ND ND ND ND ND ND ND ND
BPDP ND ND ND ND ND ND ND ND ND ND
TiPPP ND ND ND ND ND ND ND ND ND ND
S170PEs | 1160.4 12.8 1222.6 9.3 61.5 8.3 20.9 8.1 74.0 73
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% 84 ¥ %4 OPEs kA&

(ng/m?)
OPE TS0 TS1 TS2 TS3 TS4
> RERAR | BRI | RERAR | BfEAR | REAAR | BfEA | 3ERAR | BfEAR | REAAR | B fEAP

TEP 2.31 ND ND ND ND ND ND ND 1.87 ND
TPrP ND ND ND ND ND ND ND ND ND ND
TBP 3.67 0.97 2.32 0.77 0.68 1.53 1.71 ND ND 0.57
TCEP 2.91 1.40 2.32 1.40 2.27 1.50 2.05 1.45 1.75 1.34
TCIPP 1821.65 4.85 14.07 1.04 387.68 4.43 47.62 1.09 1519.29 6.81
TPeP ND ND ND ND ND ND ND ND ND ND
TDCPP 7.92 0.86 2.58 ND 1.20 0.86 1.62 ND ND 3.55
TBEP ND ND ND ND ND ND ND ND ND ND
TPhP 1.40 0.72 0.97 0.79 0.66 0.70 0.63 0.75 1.58 0.98
EDP 0.39 0.50 ND 0.48 ND 0.52 ND 0.46 ND 0.53
TEHP ND ND ND 0.52 ND 0.63 ND ND ND 0.47
CDhP ND 0.92 ND 1.13 ND 1.45 ND 0.95 ND 1.11
o-TCP ND ND ND ND ND ND ND ND ND ND
m-TCP 0.35 ND 0.34 0.35 0.34 0.35 0.35 0.34 0.35 0.35
p-TCP ND ND ND ND ND ND ND ND ND ND
BPDP ND ND ND 0.56 ND ND ND ND ND ND
TiPPP ND ND ND ND ND ND ND ND ND ND
S170PEs | 1842.9 12.3 25.9 8.8 395.7 13.7 56.9 75 1528.6 17.3
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2 9L 8 £ixHplsk OPEs kB

(ng/m?)
OPE TS0 TS1 TS2 TS3 TS4
> RERAR | BRI | RERAR | BfEAR | REAAR | BfEA | 3ERAR | BfEAR | REAAR | B fEAP

TEP 7.65 ND ND ND 1.34 ND ND ND ND ND
TPrP 0.59 ND ND ND ND ND ND ND ND ND
TBP 5.73 ND 1.17 ND ND ND ND ND ND ND
TCEP 6.30 1.37 3.11 1.54 1.50 1.45 2.00 1.42 1.38 1.45
TCIPP 1625.11 7.71 24.05 13.26 15.03 9.11 113.23 9.20 7.03 5.72
TPeP 0.48 ND ND ND ND ND ND ND ND ND
TDCPP 12.14 ND 3.76 1.02 1.88 ND 11.31 ND 2.87 ND
TBEP ND ND ND ND 0.80 ND ND ND ND ND
TPhP 5.68 0.77 1.13 0.88 0.59 0.72 7.00 0.66 1.16 0.66
EDP 0.41 041 0.41 0.57 0.39 047 0.40 0.46 ND 041
TEHP ND ND ND ND ND ND ND ND ND ND
CDhP 0.99 1.07 ND 2.65 0.87 1.09 0.95 1.41 ND 1.13
o-TCP ND ND ND ND ND ND ND ND ND ND
m-TCP 0.34 0.34 0.34 042 0.34 0.37 0.35 0.37 0.37 0.34
p-TCP ND ND ND ND ND ND ND ND ND ND
BPDP ND ND ND 0.59 ND ND ND ND ND ND
TiPPP ND ND ND ND ND ND ND ND ND ND
S170PEs | 1666.5 14.4 36.6 23.7 24.4 16.2 137.5 16.4 15.9 12.5
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4.1.2 OPEs k & & =

BT v v A4 0 fet 1 2 e OPEs kB e 2k o)
18~19~20+21~22+23 5% o w " 57 OPEs kR o= ¢ X 30A
"2 % it OPEs ik 5% » % i & TS0 4 f24p ~ TS3 i3 f#4p ~ TS4 %
#¢ F @ B OPEs B« % » %4 OPEs F § & TS4 i3 f#4p 2 & &
5,7 7# %7 OPEs k2= ¥ — i &% OPEs 24 » @ &
TS1 %E 448 ~TS2 $F424p ~TS3 $F 4240 ~TS4 %4240 ¢ B H_2 = & OPEs
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TS3 3f#4p @ 142k OPEs &« 5 » @ % 4 OPEs ¥ $ # TSI i3 j#48
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% IOOPEs.ﬁ’ﬂﬁﬁ]MP“ﬁi
Regions nmslﬁfers TCEP TCIPP TDCIPP  TEHP TIBP TNBP TPHP S OPEs Reference
AR LY o .
%% 81 1.22-449 13.4-164 n.d-6.65 nd-12.7  7.99-151 0.35-1033 0-26 34.2-1227 | Lietal, 2019
AR LY o .
. 1 81 0.65-13.2  337-112  0.68-2.67 nd-1.53 048582 n.d.-782 n.d. 20.6-840 | Lietal, 2019
IEBER 43 326-5963 1n.d-5100 n.d.-325 n.d-1.53 / / n.d-962. 283-16000 | Lecetal,2018
=i <LOQ- <LOQ- Schmidt et al.,
T EFe 16 1.6 74-1300 / n.d. e n.d. e 74.0-1341.1 | 505
I APk Venier et al.,
AP 12 0.72 5.87 1.99 / / 1.13 0.49 44.6 N
2SN Rp /
%“é g?“ 12 74300 46-2900 14-450  <0.4-11 / 7.8-43 41-360 170-4100 gg?;’“ et al,
i ‘\/_ ‘\/_
- Q=Y <MDL- <MDL- <MDL- <MDL- Zhong et al.,
" 61 0.59-19.8  3.97-35.6 C 13 / 74 379 398 8.81-100 | 5050
Bihie /iR 22 nd-250 36.6-173.1 / / 3893  44-138.1 nd-14  84.8-264.6 iggg“dt ct al,
Y. <MDL- <MDL- Wang et al,
5 B 29 31.6-1870 / / 040 651725 3.61-334 70.5 166-15300 | 5o
Kokl oA 15 1.74-8.93 22603?6 473-1191 5.97-824 1.71-6.72 / 0.68-135 119.4-5333 | %7 %
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Z 11 = % £ 3 # R 748 OPEs 2 & ' 3 #&(RQ)

] ] PNEC RQ
&g $ 1
(ng L TS0 TS1 TS2 TS3 TS4
AR (I A e
B ) 51,000 0.0000318 0.0000682 0.0000269 0.0000502 0.0000202
(Scenedesmus subspicatus)
T RE (< 2%)
TCEP 333,000 0.0000049 0.0000105 0.0000041 0.0000077 0.0000031
(Daphnia magna)
90,000 0.0000180 0.0000387 0.0000152 0.0000284 0.0000114
(Carassius auratus)
(" 7 )
39,000 0.0006482 0.0006482 0.0000803 0.0001300 0.0000803
(Pseudokirchneriella subcapitata)
" RE (< 2)
TDCPP 4,200 0.0060190 0.0060190 0.0007452 0.0012071 0.0007452
(Daphnia magna)
5,100 0.0049569 0.0049569 0.0006137 0.0009941 0.0006137
(Carassius auratus)
M HE (R R
MR ) 500 0.0039800 0.0095000 0.0039600 0.0055800 0.0040400
(Scenedesmus subspicatus)
" RE(= 2iE)
TPhP 1,100 0.0018091 0.0043182 0.0018000 0.0025364 0.0018364
(Daphnia magna)
A (ET)
700 0.0028429 0.0067857 0.0028286 0.0039857 0.0028857

(Carassius auratus)
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] ] PNEC RQ
v &t i1
(ng LY TS0 TS1 TS2 TS3 TS4
° mAE(* 2lE)
TBEP 75,000 0.0002392 0.0002055 0.0003181 0.0003000 0.0003180
(Daphnia magna)
(R )
TBEP 13,000 0.0013800 0.0011854 0.0018354 0.0017308 0.0018346
(Pimephales promelas)
Fedp (] 7k )
10,000 0.0003350 0.0004840 0.0002460 0.0003150 0.0002160
(Chlorella emersonii)
S ST (e o
Ll *) 1,100 0.0030455 0.0044000 0.0022364 0.0028636 0.0019636
(Scenedesmus subspicatus)
TR E 1)
TBP 54,600 0.0000614 0.0000886 0.0000451 0.0000577 0.0000396
(Artemia salina)
"R (< 2)
2,100 0.0015952 0.0023048 0.0011714 0.0015000 0.0010286
(Daphnia magna)
8,800 0.0003807 0.0005500 0.0002795 0.0003580 0.0002455
(Carassius auratus)
e 5 (4 1k
A *) 900,000 0.0000018 0.0000022 0.0000017 0.0000018 0.0000016
TEP (Scenedesmus subspicatus)
TR
350,000 0.0000046 0.0000056 0.0000043 0.0000046 0.0000041
(Daphnia magna)
e 5 (4 1k
TCIPP A *) 45,000 0.0041760 0.0391398 0.0242851 0.0356398 0.0003956

(Scenedesmus subspicatus)
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o PNEC RQ
B (ng L) TS0 TS1 TS2 TS3 TS4
v oA (L )%
wR(: Al 91,000 0.0020651 0.0193548 0.0120091 0.0176241 0.0001956
(Daphnia magna)
BEE(EC R A
&l ) 30,000 0.0062640 0.0587097 0.0364277 0.0534597 0.0005933

(Poecilia reticulate)
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% 12 1 % &3P 746 OPEs 2 b ' 7 #&(RQ)

. . PNEC RQ
L L 2
“ & i (ng L'l) TS0 TS1 TS2 TS3 TS4
e HCH A ) 51,000 | 0.0001647 | 0.0000763 | 0.0000835 | 0.0000255
(Scenedesmus subspicatus)
B A km( 4 A2
TCEP ! ""QP‘,( ) 333,000 0.0000252 0.0000117 0.0000128 0.0000039 -—-
(Daphnia magna)
A &‘E(%m“%) 90,000 0.0000933 0.0000432 0.0000473 0.0000144 -—-
(Carassius auratus)
/%#E( n 7 ) . 39,000 0.0002936 0.0002067 0.0001605 0.0000897 0.0000131
(Pseudokirchneriella subcapitata)
B A km( 4 A2
TDCPP ’ "M%P‘,( 23) 4,200 0.0027262 0.0019190 0.0014905 0.0008333 0.0001214
(Daphnia magna)
A &‘E(gﬁj“%) 5,100 0.0022451 0.0015804 0.0012275 0.0006863 0.0001000
(Carassius auratus)
AR R %) 500 0.0010800 | 0.0006200 | 0.0010400
(Scenedesmus subspicatus)
S e G I
TPhP W‘&F‘.( 23) 1,100 0.0004909 0.0002818 0.0004727 -—- ---
(Daphnia magna)
A H (878, 700 0.0007714 | 0.0004429 | 0.0007429
(Carassius auratus)
Y T
F’(D:;}iii(a mstg]r;:)) 75,000 0.0000219 0.0000183 0.0000291 -—- ---
TBEP
57 (ML E
. AT CEE ) 13,000 0.0001262 0.0001054 0.0001677 -—- ---
(Pimephales promelas)
RAR(] 7F ’&-) 10,000 0.0013090 0.0004460 0.0008480 0.0003710 0.0003840
TBP (Chlorella emersonii)
e A (IF R i) 1,100 | 00119000 | 0.0040545 | 0.0077091 | 00033727 | 0.0034909

(Scenedesmus subspicatus)
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) ) PNEC RQ
L b P P
“ & 1 (ng L) TS0 TS1 TS2 TS3 TS4
T oA AE(® R
R 0R) 54600 | 0.0002397 | 0.0000817 | 0.0001553 | 0.0000679 | 0.0000703
(Artemia salina)
B A Ka( & AR
TR 3R 2,100 0.0062333 0.0021238 | 0.0040381 0.0017667 | 0.0018286
(Daphnia magna)
A A(HTR) 8.800 0.0014875 0.0005068 | 0.0009636 | 0.0004216 | 0.0004364
(Carassius auratus)
AR (IR ) 900,000 | 0.0000107 | 0.0000098 | 0.0000173 0.0000018 | 0.0000022
(Scenedesmus subspicatus)
TEP B Ep (2 AR
T AR 3E) 350,000 | 0.0000275 0.0000251 0.0000446 | 0.0000045 | 0.0000057
(Daphnia magna)
AR (I AR i) 45,000 | 00021920 | 0.0013547 | 0.0007611 0.0003364 | 0.0001431
(Scenedesmus subspicatus)
v ,gi‘i;“ % RS 4
TCIPP GRARERLY 91,000 | 0.0010840 | 0.0006699 | 0.0003764 | 0.0001664 | 0.0000708
(Daphnia magna)
ARG &) 30000 | 00032880 | 0.0020320 | 0.0011417 | 0.0005047 | 0.0002147

(Poecilia reticulate)
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% 13 = 3 &4k 77 OPEs 2 b '& 1 #&(RQ)

o c ) PNEC RQ
LA 4
e Fi (ng L) TS1 TS2 TS3 TS4
A AR (AR ) 51000 | 0.0000173 0.0000194 | 0.0004392 | 0.0000137
(Scenedesmus subspicatus)
7 3 Xa( 4 AR
TCEP ! MF‘_( %) 333,000 0.0000026 0.0000030 0.0000673 0.0000021
(Daphnia magna)
A A (TR 90,000 0.0000098 0.0000110 0.0002489 0.0000078
(Carassius auratus)
(P T ) 30000 | 0.0001356 | 0.0001000 | 0.0000287 | 0.0001197
(Pseudokirchneriella subcapitata)
7 3 Xa( 4 AR
TDCPP T OBRA(x 3R 4,200 0.0012595 0.0009286 0.0002667 0.0011119
(Daphnia magna)
RAR(FTR) 5.100 0.0010373 0.0007647 | 0.0002196 | 0.0009157
(Carassius auratus)
e B (IR R ) 500 0.0073000
(Scenedesmus subspicatus)
v 3 %x % 1| T
TPhP SA(~ 33) 1,100 0.0033182
(Daphnia magna)
& F(TR) 700 0.0052143
(Carassius auratus)
7 3 Xa( 4 AR
"(D:‘p;ii(a m:?*g]n’;) 75.000 | 0.0000075 0.0001351
TBEP
K7 (1L EE
R AF(CEER L) 13,000 0.0000431 0.0007792
(Pimephales promelas)
FAECL ) 10,000 0.0004650 0.0013740 0.0003530 0.0001950
TBP (Chlorella emersonii)
A AR (A %) 1,100 0.0042273 0.0124909 | 0.0032091 0.0017727
(Scenedesmus subspicatus)

47



. ) PNEC RQ
L A o) o)
e Fi (ng L) TS1 TS2 TS3 TS4
U oA TR E g
S HR(E 1) 54,600 0.0000852 0.0002516 0.0000647 0.0000357
(Artemia salina)
B 3 Xa( 4 AR
T OBRA(x 3R 2,100 0.0022143 0.0065429 0.0016810 0.0009286
(Daphnia magna)
A (TR 8.800 0.0005284 0.0015614 0.0004011 0.0002216
(Carassius auratus)
Fe AR (AR i) 900,000 0.0000057
TEP (Scenedesmus subspicatus)
7 A Xa( 4 AR
T OBRAE(x 3R 350,000 0.0000148
(Daphnia magna)
Fe AR (AR i) 45,000 | 0.0012933 0.0006300 | 0.0001376 | 0.0351822
(Scenedesmus subspicatus)
v 3 %x Y 1| T
TCIPP GRARELY 91,000 0.0006396 0.0003115 0.0000680 0.0173978
(Daphnia magna)
REREE R 30,000 0.0019400 0.0009450 0.0002063 0.0527733

(Poecilia reticulate)
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% 14 ~ % LRI 745 OPEs 2 b ' 7 #(RQ)

. . PNEC RQ
L L 2
e+ i (ng L") TS0 TS1 TS2 TS3 TS4
e HCH A ) 51,000 0.0000745 0.0000588 0.0000643 0.0000592 0.0000776
(Scenedesmus subspicatus)
B A ka4 AL
TCEP ’ ”"QP‘,( 23) 333,000 0.0000114 0.0000090 0.0000098 0.0000091 0.0000119
(Daphnia magna)
A ;{E(Wé‘) 90,000 0.0000422 0.0000333 0.0000364 0.0000336 0.0000440
(Carassius auratus)
i%éﬁ‘( n 7 ) . 39,000 0.0001341 0.0000372 0.0000390 - 0.0000310
(Pseudokirchneriella subcapitata)
B A ka4 AL
TDCPP ’ "M*P‘,( i) 4,200 0.0012452 0.0003452 0.0003619 --- 0.0002881
(Daphnia magna)
AT (FTR) 5,100 0.0010255 0.0002843 0.0002980 0.0002373
(Carassius auratus)
e B j%) 500 0.0039600 0.0041000 0.0031200 0.0025800 0.0152600
(Scenedesmus subspicatus)
O ka4 AR
TPhP "X&F‘.( 33) 1,100 0.0018000 0.0018636 0.0014182 0.0011727 0.0069364
(Daphnia magna)
A *‘E(am&' ) 700 0.0028286 0.0029286 0.0022286 0.0018429 0.0109000
(Carassius auratus)
v %Z’gﬁj(”‘ ‘Etl] /i) 75 000 ——_— _— _—— —— P
(Daphnia magna) ’
TBEP —
lé" Z*L‘FI (HLEP‘ 'éz&‘) 13 000 ——_ _—— _—— — —
(Pimephales promelas) ’
RO IR ) 10,000 0.0000520 0.0001600 0.0003490 0.0003690 0.0001490
TBP (Chlorella emersonii)
e HCR A ) 1,100 0.0004727 | 0.0014545 | 0.0031727 | 0.0033545 | 0.0013545

(Scenedesmus subspicatus)
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. . PNEC RQ
L b 2 2
e+ i (ng L) TS0 TS1 TS2 TS3 TS4
B oA KE(® E g
%QF{,('E‘ _& ) 54,600 0.0000095 0.0000293 0.0000639 0.0000676 0.0000273
(Artemia salina)
B A Ka( & AR
! W‘QP‘,( 3l3) 2,100 0.0002476 0.0007619 0.0016619 0.0017571 0.0007095
(Daphnia magna)
A &\E(W‘%) 8,800 0.0000591 0.0001818 0.0003966 0.0004193 0.0001693
(Carassius auratus)
e ER(H R ) 900,000 |  0.000011 0.00001 0.0000173 | 0.0000018 0.000002
TEP (Scenedesmus subspicatus)
B A Ka (& AR
AR ( 3l3) 350,000 0.000028 0.000025 0.0000446 0.0000045 0.000006
(Daphnia magna)
AR ) 45,000 0.002192 0.0013547 | 0.0007611 | 0.0003364 0.000143
(Scenedesmus subspicatus)
v A ke L AR
TCIPP Wuk?‘,( 3lE) 91,000 0.001084 0.00067 0.0003764 0.0001664 0.000071
(Daphnia magna)
A et A 30,000 0.003288 0.002032 0.0011417 0.0005047 0.000215

(Poecilia reticulate)
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% 15 4 % & 3Rk 746 OPEs 2 b ' 7 #(RQ)

. . PNEC RQ
L A4 p
e+ i (ng L") TS0 TS1 TS2 TS3 TS4
e B (IR R j%) 51,000 0.0000845 0.0000729 0.0000739 0.0000688 0.0000606
(Scenedesmus subspicatus)
B A Ka (< AR
TCEP ? A 3E) 333,000 0.0000129 0.0000112 0.0000113 0.0000105 0.0000093
(Daphnia magna)
& ;;F}(ﬁn'é") 90,000 0.0000479 0.0000413 0.0000419 0.0000390 0.0000343
(Carassius auratus)
'%#E(n 7 ) _ 39,000 0.0002251 0.0000662 0.0000528 0.0000415 0.0000910
(Pseudokirchneriella subcapitata)
B A Ka( & AR
TDCPP ’ ""QP‘,( i) 4,200 0.0020905 0.0006143 0.0004905 0.0003857 0.0008452
(Daphnia magna)
A ;{F}(Wé") 5,100 0.0017216 0.0005059 0.0004039 0.0003176 0.0006961
(Carassius auratus)
AR 1 j’%) 500 0.0042400 0.0035200 0.0027200 0.0027600 0.0051400
(Scenedesmus subspicatus)
v ,gi‘i;“ % RS 4
TPhP "Mk?‘.( 33) 1,100 0.0019273 0.0016000 0.0012364 0.0012545 0.0023364
(Daphnia magna)
& ;;F}('Wﬁ) 700 0.0030286 0.0025143 0.0019429 0.0019714 0.0036714
(Carassius auratus)
v %i’l‘iﬁ_(”‘ ‘Etll ‘;i) 75 000 e —_— —e — —
(Daphnia magna) ’
TBEP e —
A (P2EF ) 13.000
(Pimephales promelas) ’
(]I iﬁ%)__ 10,000 0.0004640 0.0003080 0.0002220 0.0001710 0.0000570
TBP (Chlorella emersonii)
e A (IF R i) 1,100 0.0042182 0.0028000 0.0020182 0.0015545 0.0005182

(Scenedesmus subspicatus)
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. . PNEC RQ
L A4 2]
e+ *ﬂ 7 (ng L'l) TS0 TS1 TS2 TS3 TS4
v A ke d f o4
%QF{,('E‘ ﬁ ) 54,600 0.0000850 0.0000564 0.0000407 0.0000313 0.0000104
(Artemia salina)
B A Ka( & AR
’ ")'QP‘,( 23) 2,100 0.0022095 0.0014667 0.0010571 0.0008143 0.0002714
(Daphnia magna)
4 &‘E(W‘%) 8,800 0.0005273 0.0003500 0.0002523 0.0001943 0.0000648
(Carassius auratus)
AR ) 900,000 | 0.0000026 0.0000021
TEP (Scenedesmus subspicatus)
B A Ka (& AR
’ ")'QP‘,( 23) 350,000 0.0000066 --- -—- -—- 0.0000053
(Daphnia magna)
AR R ) 45,000 | 0.0405891 | 0.0003358 | 0.0087136 | 0.0010824 | 0.0339133
(Scenedesmus subspicatus)
v A ke L AR
TCIPP W‘&E,( 23) 91,000 0.0200715 0.0001660 0.0043089 0.0005353 0.0167703
(Daphnia magna)
ARG R 30,000 0.0608837 0.0005037 0.0130703 0.0016237 0.0508700

(Poecilia reticulate)
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% 16 - 7 L 3k#pIxE 745 OPEs 2 b ' 7 #&(RQ)

. . PNEC RQ
L L 2
e+ *ﬂ ﬁ (ng L'l) TS0 TS1 TS2 TS3 TS4
e B (IR R j%) 51,000 0.0001506 0.0000912 0.0000578 0.0000671 0.0000553
(Scenedesmus subspicatus)
B A Ka (< AR
TCEP ? A 3E) 333,000 0.0000231 0.0000140 0.0000089 0.0000103 0.0000085
(Daphnia magna)
4 &\E(W‘%) 90,000 0.0000853 0.0000517 0.0000328 0.0000380 0.0000313
(Carassius auratus)
i’%-éﬁ‘( n 7 ) _ 39,000 0.0003113 0.0001226 0.0000482 0.0002900 0.0000736
(Pseudokirchneriella subcapitata)
B A Ka( & AR
TDCPP i ( 23) 4,200 0.0028905 0.0011381 0.0004476 0.0026929 0.000683
(Daphnia magna)
A ;;E(Wé') 5,100 0.0023804 0.0009373 0.0003686 0.0022176 0.0005627
(Carassius auratus)
AR 1 j&-.) 500 0.0129000 0.0040200 0.0026200 0.0153200 0.0036400
(Scenedesmus subspicatus)
v I Xa % RS 4
TPhP W‘&F‘.( ERY 1,100 0.0058636 0.0018273 0.0011909 0.0069636 0.0016545
(Daphnia magna)
4 &\E(ﬁmé ) 700 0.0092143 0.0028714 0.0018714 0.0109429 0.0026000
(Carassius auratus)
B A Ka (< AR
F’(D:aﬁii(a mztg]n/:)) 75,000 -—- --- 0.0000107 --- -—-
TBEP
5 (LE
ARCRIF ) 13,000 0.0000615
(Pimephales promelas)
ARC] 3R R) 10,000 | 0.0005730 | 0.0001170
TBP (Chlorella emersonii)
AL 1,100 | 0.0052091 | 0.0010636
(Scenedesmus subspicatus)
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. . PNEC RQ
L A4 2]
e+ *ﬂ 7 (ng L'l) TS0 TS1 TS2 TS3 TS4
S T
’ %QF{,('E‘ _& ) 54,600 0.0001049 0.0000214 -—- --- -
(Artemia salina)
B A Ka( & AR
’ "}‘QP‘,( 23) 2,100 0.0027286 0.0005571 -—- -—- -—-
(Daphnia magna)
4 &\E(Wé’) 8,800 0.0006511 0.0001330 -—- --- ---
(Carassius auratus)
AR ) 900,000 | 0.0000085 0.0000015 0.0000021
TEP (Scenedesmus subspicatus)
B A Ka (& AR
’ "}‘QP‘,( 23) 350,000 0.0000219 --- 0.0000038 -—- 0.0000053
(Daphnia magna)
AR R ) 45,000 | 0.0362851 | 0.0008291 | 0.0005367 | 0.0027207 | 0.0002833
(Scenedesmus subspicatus)
v ,gi‘i;“ % RS 4
TCIPP W‘&F‘,( 23) 91,000 0.0179432 0.0004100 0.0002654 0.0013454 0.0001401
(Daphnia magna)
ARG R 30,000 0.0544277 0.0012437 0.0008050 0.0040810 0.0004250

(Poecilia reticulate)
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2 BAFPTERAP ML SR

. e . TSR . ‘
B/ 3 e ¥ Rk
¥ el Gk R # ) e XA
Xokiw Manta # 4% 3
) 2.5+ 1.8 (B/ W 1. (2020
Y (330 um) (B /m’) ong et al. (2020)
LR -2 Manta # % 0.05 = 0.03 (& /m%) Shiu et al. 2021)
Xy (330 um) (ND~0.15) '
o L o2 ] "F' r s 4
e alix Manta 3 3 0.36+ 0.21 (1 /m°) Chen et al. (2020)
3 o (330 pm)
-\-l--l—l—:a
I‘#’;”f g Manta # 4 0.04~9.97 (1 /m") Mani et al. (2020)
3 # #riE driftnet o3
+ ) i
AR (250 um) 1.54 +1.54 (#/m Eibes et al. (2022)
X B P F-KiER , 3 .
' 58~1265 (i /m? Rod 1. (2018
57 (0.055 mm mesh net) (#/m odrigues et al. (2018)
P45 7 Manta 4 3 8065 (i# /m) Ta, A. T. and S. Babel (2020)
3 F (330 pm) (17.9 ~120.7) o '
e Tk
= Manta # 4 0.02~221 (i /m®) Kurki-Fox et al. (2023)
2K (335 um)
PF PP Neuston # 24 (i /m? Pazos etal. (2021)
GRSETE (36 pm) (5~110) '
L Manta 4 % 7.0£12.9 (& /m? Park et al. (2020)
R (300 pm /333 pm) (0~42.9) '
RiLvT Manta # 5 3.973+1.177
; PK. Ch 1. (2018
4% (333 pm) (i8/m’) cung etal. (2018)
15 e | 21 +3~49 +3
¢ R * 4 4% (/L) Wang et al. (2020)
v A i 2.99-9.87 Wong et al. (2020)
v R (750 F 4 4% & ) (/L) getal
kokP , 22~46 X
X 0 P ==
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